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High School Chemistry in Iowa: Current Status,
Recent Trends, and Future Prospects
R. W. HANSON*
Department of Chemistry, Universiry of Northern Iowa, Cedar Falls, Iowa 50614
A survey oflowa's 485 high school chemistry teachers and information from the Department of Public Instruction provide the basis for a
description of the "typical" Iowa chemistry teacher in terms of age, experience, academic background, salaries, and teaching practices.
Trends in student attitudes and modification of teaching practice during the 1981-84 period when the "crisis" in science education in the
United States was being emphasized in the media were assessed from responses from 365 teachers. Results indicate that Iowa's chemistry
teachers are conservative in making innovations in teaching practice, and the goal of increasing srudent exposure to chemistry is thwarted
by the course's reputation of being "difficult." Furure prospects are described for making chemistry studies available to more students by
improving course content, improving laboratory activities, and providing for better teacher preparation.
INDEX DESCRIPTORS: high school chemistry, chemistry curricula, chemical education

The alleged precarious state of science education in American
schools has been well documented during the past few years in several
comprehensive reports, such as A Nation at Risk: The Imperative for
Educational Reform, published by the U.S. Department of Education
in 1983, and "Education in the Sciences: A Developing Crisis",
published by the American Association for the Advancement of
Science in 1982. Pre-dating those reports, the National Science
Foundation funded "Project Synthesis", and the final report, entitled
The Status and Needs of Pre-College Science Education was published in
1981. That study was the model for an undertaking to determine the
"desired state" of chemistry teaching in secondary schools. The final
report of that project, which was issued on November 17, 1982 ( 1),
described the current state of chemistry teaching in the schools as well
as the desired state.
The desired state of chemistry teaching is described as not having
changed during several decades, and starts with the claim that all
secondary school students should study chemistry, and that "this
study would provide students with knowledge required for satisfying
personal and responsible analysis of societal issues related to chemistry
... {E}mphasis in chemistry teaching would be on both knowledge of
chemistry and the development of intellectual skills needed for
rational thought, and on habits, attitudes and learning skills that
would enable students to obtain information independently ...
{C}hemistry teaching would expose students to career opportunities
in chemistry and related fields . . . Those seeking careers that require
post-secondary education would acquire the necessary background
without requiring others to learn technical skills that have little value
for them." The current state of chemistry teaching takes only the goal
of academic preparation seriously, almost to the exclusion of personal
needs, societal issues, or career education, and "in many schools the
chemistry offered is attractive only to students who are highly motivated, academically able, and science prone."
A previous survey of Iowa's chemistry teachers in 1978-79 (3)
concluded that as a group they tend to be conventional, as indicated
by the overwhelming use of one textbook that has withstood the many
influences on the teaching of chemistry the past thirty years. That
study showed some modest acceptance of self-paced instruction but no
uniformiry in the amount of laboratory work included. The amounts
ranged from none to as much as 65% of the available class time, with a
mean of 26%. Chemistry teachers then were rypically teaching two or
more subjects in addition to chemistry; more than half of them could
also be counted as physics teachers.
In the spring of 1984 an expanded questionnarie was sent to the
*Present address: 11061 Hyland Terrace, Eden Prairie, MN 55344
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485 teachers listed by the Department of Public Instruction as
chemistry teachers in public and parochial schools. (In 1978-79 the
number was 474.) One of the purposes of the survey was to determine
what changes, if any, teachers had made in their teaching during the
past three years - the period roughly corresponding to the national
and state publicity of the concern for the quality of science education
available in American schools.
Responses to the questionaire were received from 356 teachers,
representing 73% of the teachers listed by the Iowa Department of
Public Instruction (DPI) as having at least one chemistry class as part
of their assignment. Chemistry was selected for this survey to provide
a sample of science teachers in general, since most teachers of
chemistry also teach other science, and in some cases, nonscience
courses, or mathematics. Whether this group adequately represents
all 485 chemistry teachers is uncertain. However, a comparison of
certain statistics taken from the data provided by DPI with this group
suggests a certain amount of consistency.
1HE TEACHERS
These chemistry teachers were asked to rank their interest in
teaching this subject, recognizing that few teachers of chemistry teach
only chemistry. Answers to the question, "How does chemistry rank as
your teaching interest?" can be grouped to reflect at least first or
second or less interest:
First interest
177 (50%)
Second interest
149 (42%)
Casual interest
16 ( 4%)
No comment
14
It is noteworthy (but not surprising) that half of those teaching
chemistry do not consider it their first teaching interest.
According to information furnished to the Department of Public
Instruction by the schools, two courses ("preparations") in addition to
chemistry continues to be the most common assignment for Iowa
chemistry teachers. Among 485 such teachers, 88 have coaching
assignments for at least part of the year. Table 1 summarizes responses
and DPI information on teachers' assignments. The response data
from 356 teachers differed slightly from DPI data, but "chemistry
+ 2" was the most common, followed by "chemistry + 3" and
"chemistry +4", as shown in the last column of Table 1.
With the exception of 39 teachers who devote all their time
teaching chemistry, those who teach this subject may, in fact, prefer to
consider themselves biology teachers, or mathematics teachers, or
physics teachers, or coaches.
According to DPI records, the most common assignment among
the 485 teachers of chemistry is a combination of chemistry and
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Table 1. Teaching Assignments that Include Chemistry
Number of Preparations
(including coaching)
Chemistry only
Chemistry + 1
Chemistry + 2
Chemistry + 3
Chemistry + 4
Chemistry + 5

Number of
Teachers
All*
39
121
196
108
20
3

8.0
24.9
40.4
22.3
4.1
0.6

Percent
Responses to
this survey
4.5
16.0
28.9
23.9
20.8
4.8

*Information from the Department of Public Instruction
physics, with 270 such assignments on record. However, only 41
teachers have only these two courses to teach; these plus two or three
other courses is a common assignment.
About one-fourth of Iowa's chemistry teachers also teach biology:
34 have just these two courses to teach, while another 85 have
additional courses to handle. Table 2 displays the various subjects
taught by chemistry teachers in Iowa along with the number of other
subjects with which each of these is found. The two-preparation
column shows what other single subject is taught in each case. The
three-preparation column only identifies chemistry and a second
subject; the third subject is not identified. However, data from DPI
show that the most common third subject in combination with
chemistry and physics is general science, followed by physical science,
mathematics, and biology, in that order.
In addition to the multiplicity of subject assignments, the education of the teacher must be a factor when he or she indicates a level of
interest in teaching a particular subject. One would justifiably
suppose that a major in chemistry would place chemistry in the
number one position. More of Iowa's chemistry teachers are biology or
other science majors rather than chemistry majors, according to
responses to the questionnaire used for this study. Biology majors
almost equal chemistry majors when B.A. and M.A. holders are
combined. Table 3 shows the distribution of chemistry majors among
the respondents. Apparently the subject of chemistry is a favorite
teaching area among many teachers who did not major in the subject.
There are, incidentally, one specialist degree and three doctor's
degrees represeri.ted among the respondents, in addition to those in
Table 3, with majors in science education.
THE SCHOOLS
According to the Iowa Educational Directory, half of Iowa public
secondary schools are in districts that have enrollments of less than
700. There are, in fact, ten school districts that enroll less than 200
students K-12. The smallest has only 99 students in all grades. At the
other end 25% of the public school districts each enrolled over 10,000
students, with the largest having almost 31,000. There are 15
districts that each employ two teachers for chemistry, 7 that each
employ 3, 2 that each employ 4, 3 that each employ 5, and one that
Table 2. Subjects Taught by Chemistry Teachers
Subject

Chemistry
Physics
General Science
Biology
Physical Science
Mathematics
Earth Science
Other

No. of Preparations
One Two Three Four Five Six
195
108
19
39 121
3
41
121
16
89
3
10
68
54
13
3
34
56
13
13
3
8
48
49
9
3
15
36
4
l
35
21
28
6
2
5
8
15
7
0
13
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No. of
Teachers
485
270
148
119
117
91
62
43

employs 8 chemistry teachers. There are 48 of the smaller districts
that did not have anyone teaching chemistry in 1983-84. The rest
(365 districts) each had one chemistry teacher.
These secondary schools include grades 9 through 12 most commonly. There are 175 such schools, compared to 95 that include
grades 7 through 12, and 44 that include only grades 10-12. The rest
have grades as low as 5th grade included in the same building with
senior high students. Seventy percent of the teachers with master's
degrees are found in the 10-12 schools compared with 54% in the 912 schools and 36% in the 7-12 schools, according to both DPI and
response data.
Table 3. Degree and Major-Chemistry Teachers of Iowa
B.A.
M.A.
Total*
Percent*
Major
42
67
109
30.6
Chemistry
71
37
108
30.3
Biology
Science or Sci. Ed.
34
51
85
23.9
11
26
37
10.1
Physics
Mathematics
10
9
19
5.3
Earth Science
4
5
9
2.5
11
15
4.2
4
Other
4
8
12
3.4
Unknown
*Nonadditive because of some dual majors.
THE COURSES
There is no reason to doubt that high school chemistry in Iowa is
textbook-oriented, and the choice of textbook is some indication of
the nature of the standard "Chemistry I" offering. In 197 8-79 one
textbook was used more than any other for these courses; the second
most popular textbooks were the CHEM Study revisions. By 1983-84
the CHEM Study revisions had fallen significantly in popularity,
based on an estimate of the number of students using the books. Selfpaced programs were in use by only five responding teachers. The two
most widely used textbooks are quite similar; neither of them
represents a departure from the conventional approach and both
emphasize structure and some typical esoteric chemical principles.
About 60% of the students taking chemistry use one of the two most
popular texts "Modern Chemistry" by Dull, et al. (Holt) and "Chemistry: A Modern Course" by Smoot, et al. (Merrill). The rest are using
one of 20 or more textbooks, none of which is used by more than 4%
of the students taking chemistry.
According to DPI the median district enrollment in grades K-12 in
1984-85 is 5 59. 5, not including special education students. The
median district enrollment, grades 10-12, is 132.5. This is slightly
higher than the 10-12 enrollment that would be expected on the basis
of equal numbers per grade. This might imply that future 10th grade
enrollments would decrease, and, if so, the number of students taking
chemistry will probably decrease, assuming the percentage taking
chemistry remains the same.
Half of the public school population of Iowa is in about 61 of the
larger districts, where opportunities to take a general education
alternative chemistry course (such as "consumer chemistry") are about
equal to those in the smaller districts, but such courses are not found
to any extent in districts of smaller size. Opportunities to take an
"advanced" course are more plentiful throughout the system, but such
offerings increase with increasing district or school size. In any case, it
is more likely that a school will provide an "advanced" offering in
chemistry than an alternative general education course.
PRACTICES AND PERCEIVED NEEDS
The responses to survey questions concerning modifications in
teaching practice in recent years can best be interpreted with these
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Table 4. Modification of Teaching Practices
Increase
A. Changes in Content Emphasis
Theoretical/abstract concepts
Descriptive chemistry
Conswner orientation
Mathematical demands
B. Laboratory Work
Lab time in Chem. I
(Average: 1. 26 periods/week
Individual projects
*(Results do not indicate what percentage use no individual projects.)
C. Mode of Instruction
Self-pacing
*(Only 96 teachers responded to this item)
Homework
Use of computers
by teachers
b students
facts about the teachers, the courses, and the schools in mind.
To determine what changes might have occurred in teaching
practice the past three years, the teachers were asked "What modifications have you made in your chemistry teaching the past 3 years?" A
list of 10 modifications plus an "other" category were provided for
rating in terms of emphasis, using "none", "the same", or "less" to
indicate the extent to which modification had been made.
Each modification is listed in Table 4 with the relative changes
reported.
Laboratory time in Chemistry I ranged from none to three periods
per week, with one hour per week the most common. The use of
individual projects is apparently not a common practice among
responding teachers.
In the case of computer use, the amount of programming being
done by students and teachers appeared to be very limited. Schools
reported an average of 4. 75 computer terminals available but most are
not dedicated to the science classroom. Sixty-three teachers reported
no computers available. Of those teachers who had computers available, 62% reported increased use during the past three years.
The effect of national, state, and local publicity about the purported inadequacy of science achievement by U. S. students on student
attitudes toward their studies was assessed by the open-ended question,
"Have you noticed any changes in student attiturkr t(fUJard their
chemistry studies during the re,cent emphasis about inadequate
science achievement by U. S. students?"
Table 5 swnmarizes responses to this question.
These responses tend to show that less than half of the responding
teachers had sensed changes that were a positive response to recent
publiciry about the inadequacy of science achievement in American
high schools. Most of those who didn't sense such changes gave a
simple "No" answer (50.3%). Some actually cited a less serious
attitude among students or poorer preparation.
Those who had sensed improved attitudes, interest and enrollment
responded in a variety of ways: 18% of respondents indicated students
were more serious and were working harder; 4% merely cited
increased enrollment; 4% mentioned the effect of the state's enrollment incentive grants that promised cash grants to seniors completing
four years of science and/or mathematics.
Comments written by teachers to the aforementioned question
"Have you noticed any changes ... ?" ranged widely and space does
not permit the inclusion of all of them. The following is a brief
swnmary of their essence:
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Percent of Teachers
Decrease
No Change

24
30
30
43

10
5
5
8

66
65
65
49

35

8

57

10

21

69*

5

15

so*

39

4

57

56
51

Nwnerous teachers made comments about "cash incentives" and
"scholarship dollars" and related changed student attitudes to their
mercenary nature. One of these, the "cash incentives", refers to a 1983
legislative grant program fostered by the Branstad administration that
proposed to pay $500 to each senior that satisfactorily completed four
years of science and/or mathematics. According to the Des Moines
Register (2) the program worked better than expected, and the amount
of individual grants had to be cut. Nearly 7 ,800 seniors applied for
grants for the 1985-86 academic year, up 11% from 1984-85. The
fixed appropriation of$ 1. 5 million and the large number of qualifying students necessitated cutting the grants by a substantial amount
per student. Some teachers said the program had therefore backfired,
but more seemed to think the incentive program was working to
increase enrollments in chemistry.
Many of responding teachers were conscious of the attitude among
students that chemistry is a hard course, a "necessary evil" to be taken
only if career choices or college plans required it. Concern with grade
point average apparently dominated the choice of courses for many
students, and chemistry is generally viewed as a threat to the GPA.
Several teachers expressed the feeling that the best way to improve
performance in "college prep" chemistry is to cull out those who have
no motivation, by offering less rigorous courses as an alternative.
The economic situation in Iowa was noted as having more effect on
student attitudes than the media emphasis on the poor science
achievement of U.S. students, with more students realizing the role
that chemistry can play in many careers.
In general, the impression seemed to be that if the media attention
to the science achievement of American students has had any effect, it
is more on the attitude of parents and school administrators. Some
parents were noted "pushing" their children into science courses.
Some administrators were more concerned about "quality" than
numbers; one teacher reported that his principal accused him of
teaching a less-than-rigorous course, resulting in excessive enrollTable 5. Changes in Student Attitudes Reported by Teachers
Percent of Teachers (No.)
8.1 ( 29)
No comment
"No" (with or without comment)
50.3 (179)
34.8 (124)
"Yes" (improved attitudes)
6.5 ( 23)
"Yes" (poorer attitudes and enrollment)
0. 1 ( 3)
Irrelevant comments
(358)
TOTAL
100
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ments. Others noted, with some disdain, that "more students of
average ability were enrolling" (in chemistry).
One recurrent theme in teacher responses was that students in
general consider the typical chemistry course as "too hard", "too
demanding", and "too time consuming."
Another question asked of these teachers was "What is needed to
improve student performance and enrollment in chemistry?"
Seventy-four (20.8%) of the respondents made no comment in
answer to this query. Some of these teachers had limited experience
and admitted having nothing to offer on this question. The answers
were varied but some trends and themes were identifiable in them.
Many of the respondents made a distinction between what would
"increase chemistry enrollment" and "improve student performance."
These two objectives appeared to run parallel to each other in the
answers of some teachers who suggested making the course more
relevant or more closely related to student experience, or less abstract.
However, some teachers felt that lowering the demands of the course
would encourage more students without adequate ability to enroll,
implying that increased enrollment would run counter to the objective of increasing student performance. It was not implied that
making the course more relevant to student experience would necesssarily lower the demands of the course, but many teachers mentioned
the reputation of chemistry being "too hard" and a course in which a
good grade point average might be jeopardized. Several mentioned
too much emphasis on grades in the educational system generally as a
problem tending to preoccupy students with grade point protection.
Most of the answers to this question seemed to deal with improving
the quality of instruction and focused more on "improving student
performance" than "increasing enrollment." Many of these respondents implied that enrollments were already satisfactory. Other
respondents commented on the student rather than the course, and
cited the need for better student preparation to take chemistry, better
attitudes towards chemistry (and science) among parents, other
teachers, guidance counsellors, and administrators, and the need for
improved student attitudes toward academically demanding courses.
Responses that focus on the student can be grouped as follows:
Need for better mathematics background:
42 (11.8%)
Need for stronger junior high preparation:
8 ( 2.2%)
Need for better attitude of students and parents:
24 ( 6. 7%)
Those responses that dealt with the quality of imtruction mentioned
the teacher, the curricular materials, and the expectations of instruction, grouped as follows:
The Teacher and the Administration
Better teacher preparation:
18
Better guidance counselling:
18
More preparation time:
16
Less administration time consumption:
5
Fewer outside activities, less emphasis on
music and athletics:
5
More time and space for chemistry:
5
Enthusiastic teacher:
4
More contact with college teachers:
4
Expeaatiom of lmtruaion
More emphasis on logical thinking:
10
Work students harder:
8
More homework and independent study:
4
Provide chance for success:
2
Curricular Materials
More relevant course at the level of
student interest:
36
Better lab experiments, more emphasis
on lab work:
31
More money for equipment:
15
Better texts and curricular materials:
9
From these responses it appears that the most frequently perceived
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needs are to improve course content by making it more relevant to the
student, to provide more and better laboratory work, and to provide
more time to teach. Available textbooks come under severe criticism
by a few teachers but the need for better laboratory activities is more
commonly recognized. Only a few teachers gave any indication of
feeling less than adequately prepared to teach chemistry.

IMPLICATIONS FOR THE FUTURE
According to DPI records, 64 of the 485 chemistry teachers in Iowa
were 55 years old or older in 1983-84. Most of these older teachers
were men; only 15 were women. More than half had master's degrees
(36), and on the average had 29.6 years of experience. Seven of them
taught chemistry only; more than half taught physics (40). Only five
of them taught biology and four taught mathematics. Twenty-two
had four preparations and all but two of these taught physics and
chemistry.
About a third of these older teachers will be reaching retirement
age (age 65) during the next four years. Twelve are already beyond the
age of 65. The need for replacements each year will equal or exceed the
number hired in 1983. That year there were 14 teachers of chemistry
with only one year of experience. All of them had bachelor's degrees,
with one exception who had a master's degree and who was 5 1 years
old. They were all assigned to teach various other courses in addition
to chemistry: 7 taught physics, 8 taught biology; 7 taught general
science or physical science. Eleven of these new teachers had three or
more preparations. Three of the fourteen were women. With the
exception of the one older teacher with a master's degree, and one
hired to teach chemistry and physics only (a woman, incidentally)
these young teachers were paid salaries of $11,600 to $14,872.
The salary range of the over-55 group was $13,850-$28, 723, not
including some part-time and parochial school teachers. In the entire
group of 485 teachers, the maximum salary was $29,500, and this
was for an administrator-teacher with a doctor's degree. The average
salary for the entire group of 485 teachers, including 26 part-timers
and some members of religious orders at low salaries, was $18,869.
Excluding those with salaries below $10,000 raises the average of
$19,594.
In 1985 the "average" chemistry teacher in Iowa is about 42 years
old and has had about 16 years of experience and is four times more
likely to be male than female. He or she is more likely than not to have
an advanced degree and is more likely to have a major in biology or
general science than in chemistry. His or her teaching assignment
will, more often than not, include physics, and, if teaching in a school
with a combined junior-senior high, general science or physical
science. There is about a 50:50 chance that chemistry will not be his or
her favorite subject to teach. He or she would more likely than not
have made few changes in content or mode of instruction during the
past few years, except for the use of computers. Self-pacing and
individual projects received less emphasis, but increased homework
may have been a modest change.
Averages cannot adequately describe the status of chemical education in Iowa's secondary schools. It is probably safe to conclude,
however, that the quality of chemical education varies a great deal
from school district to school district, judging from questionnaire
responses, and having "had" high school chemistry cannot be considered a uniform "treatment" for purposes of gauging readiness for
college chemistry nor for assuming that scientific literacy as a goal of
science education has been achieved. The wide variety of responses
concerning changes in emphases the past few yers (discussed earlier)
bears out the impression that high school chemistry is a subject
treated quite differently from school to school.
Because of the breadth of subject matter competence that science
teachers must have to teach several subjects so characteristic of their
assignments, it would do well to give more consideration to improv-
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ing the undergraduate preparation of science teachers in terms of
breadth - not a shallow breadth, but a meaningful blurring of
disciplinary boundaries, especially among the physical sciences and
between the biological sciences and chemistry. Teaching assignments
that are combinations of chemistry and physics or chemistry and
biology are common, involving 58% and 25% of the 485 chemistry
teachers in this study respectively. Combinations of all three are not
unusual, involving 15% of all chemistry teachers in this study. (Some
teachers are counted in two or three of these categories, of course.) A
high school chemistry teacher may need the traditional chemistry
major only if he or she is likely to find employment where such a
single assignment is available. Only about 8% of Iowa's chemistry
teachers are found in such situations. A young chemistry or physics
major is not likely to find the remuneration for teaching an adequate
incentive to remain in the teaching profession, in view of the poor
prospect of gaining even a $6,000 raise after fifteen years of experience, to say nothing of a starting salary of about $13,000-$14,000
and the attraction of higher salaries in industry for persons with such
specialized training.
Until teaching salaries can compete with those offered by industry
and business, especially for those with substantial training in the
sciences, chemistry (and physics) will probably continue to be subjects
taught by "science" or "biology" teachers. The need for teacher
education that is as professional for teachers of science as it is for
chemists or physicists or biologists should be apparent, but the
prospects for changing the status quo are dim.
The need for improved course content that is more relevant to
student needs and for more and better laboratory work was perceived
by a substantial number of chemistry teachers in this survey, in
keeping with the recommendations of professional groups, including
the American Chemical Society. More applications of learning theory
to the way chemistry is taught might overcome the objections of some
students that chemistry is "too hard." More challenging consideration
of the role of chemistry in society might improve the function of this
subject in developing scientific literacy. Understanding the nature
and limitations of science through the study of chemistry is a realistic
goal. But students who aspire to be teachers receive all too little of this
educational philosophy and often perpetuate what they have been
exposed to - more often than not the chemist model rather than the
chemistry teacher model.
The report "The Desired State of Chemistry Teaching in secondary
Schools" (1) pointed out that there are four realities that are not likely
to change, viz.
Chemistry teachers, not always well-prepared to teach this
subject, will continue to be drawn from the same pool.
Secondary school education will remain textbook oriented.
Textbooks produced by commercial publishers will continue
to be influenced more by market research than by pedagogical
research.
Financial support for schools will continue to limit the quality
of the chemistry program that can be offered.
To accomplish all of the desired goals of chemistry teaching, some
arrangements are likely to be more successful than others, but the
wide range of expectations among chemistry courses will probably
continue. Nevertheless, courses that attract students of varying
interest and abilities can be offered by teachers who properly consider
the intellectual level and needs of students.
The option of providing alternative courses such as "consumer
chemistry" or "advanced chemistry" is one obvious arrangement, but
district enrollment has much to do with the availability of such
choices. Iowa secondary schools that offer anything in addition to the
rypical "Chemistry I" are few in number and are typically in the larger
districts.
The report on the desired state of chemistry teaching boldly
emphasizes the point that "In providing chemical education to a large
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portion of the school population, it is not necessary to provide that
education in a course call chemistry" and that any imaginative
alternatives to the traditional offerings must deal with substantive
ideas related to the experience of students and that the intellectual
skills used to arrive at these ideas should be taught along with the
ideas themselves. These nontraditional approaches should be appropriate for average and below average students, but rational thought
should be emphasized and evaluated.
In response to perceived needs to involve more students in studying
chemistry, the Education Division of The American Chemical Society
is developing a new interdisciplinary chemistry course for high school
students that should be ready for publication in late 1985 or 1986.
The course is called "Chemistry in the Community" and is written for
those who may not fully appreciate the role of chemistry in their
working and personal lives. Concepts are introduced as essential
knowledge for the citizen concerned with understanding a range of
current technology-related problems. The course wilf consist of eight
modules written by teams of high school teachers working under the
direction of prominent chemical educators at five university sites. The
modules are entitled (4)
I. Examining the Quality of Our Water
II. Conserving Chemical Resources
III.
Petroleum: To Build and to Burn
IV.
Feeding the World
V.
Nuclear Chemistry in Our World
VI.
Chemicals, Air and Climate
VII. Chemistry and Health
VIII. The Chemical Industry
The year-long course is being pilot tested now and will be used in
eight school districts in 1985-86 by 80 teachers and more than 2000
students. So far reaction by students and teachers alike has been
positive, and the change from more traditional approaches has not
suffered a loss of any of the basic concepts vital to an introductory
course.
TEACHER EDUCATION
The teacher is the single most important factor affecting the quality
of chemical education, but the universities and colleges that occasionally graduate chemistry teachers cannot, for economic reasons, design
special courses for such students. Few chemistry teachers graduate
with either the knowledge of chemistry or the teaching skills that they
should have, and the solution to this problem is elusive. However,
academic departments of chemistry might further this goal if their
role in chemical education is given proper recognition. J. D. Herron
(6) points out that "much learning is subject specific, and this
suggests that the 'creators' of chemical knowledge have an obligation
to study the learning of chemistry." Among his proposals are these:
1. Retrain faculty to apply new learning theories to the revamping of
elementary, junior high, high school, and college chemistry curricula.
2. "Methods" courses should be included within chemistry department offerings, updated regularly to reflect the best strategies for
teaching chemical thinking, through regular outreach programs into
schools to perform experiments and demonstrations of chemical
phenomena.
The essence of those proposals is that the study of chemical
education belongs in chemistry departments and that science education, in its broadest context is not likely to be effective.
Herron's proposals appear to assume that chemistry teachers will
teach only chemistry or that teachers of multiple science subjects
should be trained in the context and methodology of each science
discipline. This is probably not attainable, but "science education"
practitioners can at least recognize the validity and necessity of
relating science teaching methods to the content areas as much as
possible.
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One solution is to concentrate faculty effort in chemical education
in a few major university locations. For example, the Institute for
Chemical Education at the University of Wisconsin at Madison,
supported by the American Chemical Society and the National
Science Foundation, provides summer opportunities for high school
chemistry teachers to study effective approaches to teaching chemistry
via demonstrations and innovation experiments. (5) Centers of this
kind in several locations have been proposed (6) to overcome the
problems that colleges and universities in general have in allocating
adequate resources to chemical education.
Beginning teachers will always find the first few years difficult and
will probably have to "learn the ropes" on their own. The best that can
be done in the usual preservice program to help them succeed is to
make them aware of the real world of science reaching, to educate
them to learn on their own as professionals, and to make them as
resourceful and as sensitive to student needs as possible.

https://scholarworks.uni.edu/pias/vol93/iss1/3
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